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Claim 

A water-based ink composition characterized by the fact that 
0.5-30 wt% of maltosylcyclodextrin expressed by the formula 




GHjGR 



was included based on the total weight of the ink composition to 
an ink composition composed by including a water-soluble dye and 
an aqueous medium as the basic components. 
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Detailed explanation of the invention 
Industrial application field 

Said invention relates to a new water-based ink composition. 
More specifically, it relates to a water-based ink composition 
composed by including a maltosylcyclodextrin with a superior 
dehydration-proofing property suitable for writing devices, 
mechanical recording, stamping, printing, etc. 

Prior art 

Conventionally, water-based ink was normally used in 
capillary-type writing devices such as water-based ball pens, 
writing devices which used resin fiber bundled cores, pen tip 
writing devices which used monofilament, felt, fiber, etc. 

However, said water-based ink has disadvantages, such as 
evaporation of the ink and clogging of the flow path, difficulty 
in getting [the pen] to begin writing, the depicted line becoming 
blurred, or the writing becoming impossible when, for example, a 
writing device is left with the cap off. Therefore, a 
water-based ink which does not clog the ink flow part at the pen 
tip, always flows out smoothly, and can write smoothly even if 
the cap is removed from the main body of the witing device and 
exposed to the air for a long period of time or diiring the 
storage was needed. 

Therefore, in order to respond to this need, various 
investigations were carried out and water-based inks that improve 
the dehydration-proofing property by including a moisture- 



absorbent inorganic compound such as calcium chloride, lithium 
chloride, etc. , or a water-soluble organic solvent such as a 
glycol solvent, glycol ether ester solvent, etc., have become 
commercially available. However, although the dehydration- 
proofing property has been improved to some extent in these 
water-based inks, it was not always satisfactory; thus, the 
development of a water-based ink that has superior dehydration 
proofing property without forfeiting other ink characteristics 
was desired. 

On the other hand, cyclodextrins have become readily 
obtainable in recent years by enzyme methods and have special 
properties, so application research on cyclodextrins is being 
carried out in earnest. Cyclodextrins are known to have the 
property of mainly taking in oily substances into the cavity and 
forming an inclusion compound. Attempts were made to use 
cyclodextrins to improve the dehydration-proofing property of the 
water-based ink by utilizing said property, but problems were 
encountered that render their use difficult. Namely, the 
relatively inexpensive a and |S-cyclodextrins out of the currently 
available cyclodextrins have the problem of the solubility in 
water being unfavorable: the solubilities in 100 mL of water at 
a temperature of 25*C are 14.5 g and 1.85 g, respectively. On 
the other hand, 7-cyclodextrin in which the solubility in water 
is most superior among the commercially available products, with 
a solubility at 23.2 g, is very expensive, so there was a problem 
of the cost of the water-based ink increasing when this is used; 
thus it was not practical. 



Problems to be solved by the invention 



Based on said situation, said invention aims to provide a 
water-based ink composition which improves the 
dehydration-proofing property without forfeiting the other ink 
characteristics and without being associated with a great 
increase in the cost. 

Means to solve the problems 

As a result of having carried out research earnestly 
regarding a water-based ink comrosition with superior 
dehydration-proofing properties, said inventor found that 
maltosylcyclodextrin with a specific structure has the property 
of taking oily substances into the cavity, has superior 
solubility with respect to water, is relatively inexpensive, an< 
that said objective is achieved by including it in the water- 
based ink composition at a prescribed proportion. Thus, the 
present invention was realized based on said finding. 

Namely, said invention provides a water-based ink 
composition, characterized by the fact that 0.5-30 wt% of 
maltosylcyclodextrin expressed by the formula 



0 

I 




was included based on the total weight of the ink composition to 
an ink composition composed by including an aqueous medium and a 
water-soluble dye as the basic components. 

Below, the present invention will be explained in detail. 

As the aqueous medium used in the composition of the present 
invention, a mixture of water and a water-soluble organic solvent 
can be cited as being favorable. As the water-soluble organic 
solvent, an optional compound out of those used conventionally in 
water-based inks, for example, polyhydric alcohols such as 
ethylene glycol, propylene glycol, diethylene glycol, glycerine, 
etc., glycol ethers such as ethylene glycol monomethyl ether, 
diethylene glycol monoethyl ether, etc., and glycol ether esters 
such as ethylene glycol monoethyl ether acetate can be used. 
These water-soluble organic solvents can be used independently or 



by combining two or more types, and as the favorable quantity, it 
is selected from a range of 5-50 wt% based on the total weight of 
the composition. 

The water-soluble dye included in the composition of the 
present invention, can be any such dye normally used in water- 
based inks and can be selected optionally from acidic dyes, 
direct dyes, basic dyes, etc. These water-soluble dyes can be 
used individually or as combinations of two or more kinds. 

In the composition of the present invention, it is necessary 
to include a maltosylcyclodextrin expressed with formula (I) . 
Said maltosylcyclodextrin has a structxire in which 1 maltose 
molecule is linked to 1 a-cyc.Todextrin molecule composed by 6 
glucose molecules coupled in the form of a ring by means of o- 
1/4-glucoside linkages, and in addition to having a superior 
solubility in water of 150 g/lOO mL at a temperature of 20*^0, it 
can be procured relatively inexpensively. 

Said maltosylcyclodextrin needs to be blended in a proportion 
of 0.5-30 wt% based on the total weight of the composition. If 
this quantity is less than 0.5 wt%, the effect of improving the 
dehydration-proofing property is not manifested sufficiently, and 
when it exceeds 30 wt%, the depicted line bleeds during the 
writing, and, in addition to a worsening of the dehydration- 
proofing property, unfavorable situations are created such as the 
viscosity of the ink increasing, control of the ink during rapid 
writing becoming unfavorable, the depicted line becoming blxirred, 
etc., thus, it cannot be provided for practical use. 

In the composition of the present invention, it is possible 
to add additives conventionally used in water-based ink 
compositions as necessary, such as corrosion-proofing agents. 



rustproof ing agents, mildew-proofing agents, pH modifiers, 
surface-active agents, water-soluble resins, etc. 

Effects of the invention 

The water-based ink composition of the present invention 
noticeably improved the dehydration-proofing property by 
including a maltosylcyclodextrin; thus, even if the cap is 
removed from the writing device main body and the pen tip is 
exposed to air for a long period of time or during storage the 
flow path of the ink at the pen tip is not clogged, the ink 
always flows out smoothly, and writing can be done smoothly. 

The composition of the present invention is also effective 
for printing and stamping in addition to writing devices and 
mechanical recording. 

Application examples 

The present invention will be explained in greater detail 
with application examples, but the present invention is not 
limited to these examples. 

Application Examnle i 

A black water-based ink composition with the following 
composition was prepared by mixing each of said components at 
room temperatiire for 2 h. 
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Water-based ink compos il: -ion 



Ethylene glycol 

Glycerine 

Phenol 

Maltosylcyclodextrin 

Sucoarol [transliteration] /900 



10.0 



10.0 



10.0 wt% 



0.5 



tf 



tf 



ft 



(Surface-active agent) 
Water black #100-1 



10.0 



ft 



(Dye, product of Orient Chemical 
Water 



Industries . Ltd . ) 
59.4 " 



100.0 " 

When this composition was filled in a writing device with a 
ball pen structure, and stored for 30 days at room temperature 
with the cap removed and the dehydration-proofing property was 
checked, there was no drying (dehydration) of the pen tip, and, 
because there was no evaporation of the ink and dehydration of 
the pen tip, blotting did not form even during writing, and one 
could write cleanly from the start. 

Comparative Example l 

A black water-based ink composition was prepared in the same 
manner as Application Example 1, except that maltosylcyclodextrin 
was not added and the water content of Application Example 1 was 
changed to 69.4 wt%. 

When this composition was filled in a writing device and a 
room temperature storage test was carried out in the same manner 
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as in Application Example 1, the pen tip dried up on the tenth 
day, and writing was not possible- 

Application Example 2 

A red water-based ink composition with the composition 
indicated below was prepared by mixing the components at room 
temperature for 2 h. 

Water-based ink composition 

Diethylene glycol 
Propylene glycol 
Phenol 

Maltosylcyclodextrin 
Emulgen #147 

(Surface-active agent) 
Red food color No. 103 

(Dye, product of Daiwa Kasei K,K.) 
Water 



When this composition was filled in a writing device and 
tested after storage at room temperature in the same manner as in 
Application Example 1, the same result as in Application Example 
1 was obtained, and said composition had superior dehydration- 
proofing property. 



10.0 wt% 
20.0 
0.2 
20.0 ' 
0.2 ' 

5.9 ' 

44.6 ' 
100.0 • 



Comparative Example 2 



A red water-based ink composition was prepared in the same 
manner as in Application Example 2, except that 
maltosylcyclodextrin was not used and the water content used in 
Application Example 2 was changed to 64.6 wt%. 

When this composition was filled in a writing device and a 
room temperature storage test was carried out in the same manner 
as in Application Example 1, the pen tip dried up on the tenth 
day, and writing was not possible. 
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